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Fig 3. Posterior tibial vein aneurysm.Iliac Vein Angioplasty Augments Venous Ulcer Healing in Patients
who have Standard Compression Therapy and Perforator Closure
Albeir Y. Mousa, Mike Broce, Shadi Abu-Halimah, Saadi Alhalbouni, Betro
Sadek, Stephen M. Hass, John E. Campbell, Patrick A. Stone, Ali F.
AbuRahma. R. C. Byrd Health Sciences Center, West Virginia University,
Charleston, WV
Objectives: Treatment of venous ulcers is demanding for patients as
well as clinicians, and treatment of underlying venous hypertension is the
cornerstone of therapy. We propose that iliac vein angioplasty and stenting
(IVAS) augment healing of venous ulcers in selected patients.
Methods: We conducted a retrospective review of all prospectively
collected data from patients with CEAP 6 venous disease. Patient demo-
graphics, comorbidities, venous reﬂux studies, and ulcer description were
analyzed. Iliac vein stenosis was deﬁned as $50% stenosis on intravascular
ultrasound. All patients had great saphenous vein ablation, in addition to
conservative treatment, including Unna boot compression, and perforator
closure using ablation therapy.
Results: Seventeen patients with CEAP 6 venous disease and ulcers
greater than 1.5 cm in diameter were included. The average age was 63
6 10 years of age, and the majority were female (70.6%) with common
comorbidities such as hyperlipidemia (47.1%), hypertension (35.3%) and
diabetes (23.5%). All patients had arterial duplex evaluations to rule out
associated peripheral vascular disease. Twenty-four ulcers with an average
diameter of 3.1 6 0.9 cm and depth 2.2 6 0.5 cm were treated. Perforator
venous reﬂux was 3.66 0.8 seconds with diameter estimated at 3.76 2 mm
performed in an accredited vascular laboratory. The majority (n ¼ 15;
62.5%) of the perforator veins were located at the base of the ulcer, whereas
the remainder (n ¼ 9; 32.5%) were within 2 cm from the base. Seven
(29.2%) of the 24 ulcers did not respond to the conventional therapy; all
were found to have signiﬁcant iliac vein stenosis and were treated with
IVAS. Ulcer healing time was shorter in IVAS group (3.9 6 1.5 weeks)
than those patients receiving only perforator and Unna boot treatment
(7.9 6 9.2 weeks), although this difference was not statistically signiﬁcant
(P ¼ .223), which was directly attributed to sample size. Two patients,
one in each group, experienced ulcer recurrence (P ¼ .507).
Conclusions: The early results from this study suggest that venous
ulcer healing can be augmented with iliac vein angioplasty/stenting. The
majority of underlying perforators were found under or within 2 cm from
the venous ulcer. However, our early results should be viewed with caution
because of the small sample size. Further studies are needed to deﬁne the
exact role of iliac vein angioplasty/stenting in patients with venous ulcers.
Aromatase Deletion Accelerates Female Experimental Abdominal
Aortic Aneurysm Formation
William Forrest Johnston, Gang Su, Morgan Salmon, Guanyi Lu, Emilie F.
Rissman, Gorav Ailawadi, Gilbert Rivers Upchurch Jr. University of
Virginia, Charlottesville, Va
Objectives: The protective effects of female sex on the development
of abdominal aortic aneurysms (AAAs) have been attributed to the anti-
inﬂammatory effects of estrogen. All estrogen synthesis depends on the
enzyme aromatase, which is located centrally in the ovaries, as well as
peripherally in adipose tissue, bone, and vascular smooth muscle cells. We
hypothesized that aromatase genetic deletion would diminish the protective
effect of female sex and would be associated with increased aortic diameter
in female mice.
Methods: Female 8- to 10-week-old mice with aromatase (wild type:
WT) and without aromatase (ArKO) underwent elastase aortic perfusion.
WT male mice underwent elastase perfusion as a positive control. To eval-
uate the contribution of peripheral estrogen conversion, female WT and
ArKO mice that had undergone ovariectomy (ovx) at 6 weeks were perfused
with elastase. Thus, four groups of female mice were compared: WT, ArKO,
WT ovx, and ArKO ovx. At aortic harvest, maximal aortic dilations, aortic
inﬂammatory cytokines, and serum estradiol concentrations were compared
with analysis of variance.
Results: Female WT mice had signiﬁcant reduction in aortic dilation
compared with male WT mice (F WT: 51.15.9% vs M WT: 79.3 1.6%; P <
.005). The protective effects of female sex were mostly overcome with ovari-
ectomy (WT ovx: 70.64.1%; P < .05 vs F WT) and completely eliminated
with deletion of aromatase (ArKO: 78.57.8%; P < .05 vs F WT). Peripheral
estrogen conversion accounted for 30% of the protective effect of female sex.
Female mice with both aromatase deletion and ovariectomy had the largest
aortic dilation (87.35.6%; P < .001 vs F WT and P < .05 vs WT ovx).
Concordantly, female ArKO ovx mice had signiﬁcantly higher levels of proin-
ﬂammatory cytokines Monocyte chemotactic protein-1 and interleukin-1. As
expected, deletion of aromatase or ovariectomy was associated with
decreased serum estradiol levels with a direct correlation between decreasing
estradiol levels and increasing aortic dilation (R ¼ 0.465; P < .05).
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divided into central and peripheral estrogen effects depending on the site
of estrogen synthesis. Central estrogen synthesis from the ovaries accounted
for the majority of the protective effects of estrogen, while peripheral
estrogen conversion accounted for only one-third of the effect. These ﬁnd-
ings may explain the increased incidence of AAAs in postmenopausal
women lacking central estrogen synthesis.
National Trends in Endovascular and Open Renal Artery Interventions
for Renal Artery Stenosis and the Impact of Recent Randomized
Controlled Trials
Saqib Zia, Muhammad Asad Khan, Kuldeep Singh, Jonathan Schor,
Jonathan Deitch. Staten Island University Hospital, Staten Island, NY
Objectives: Recent randomized controlled trials (RCTs) like ASTRAL
and STAR show no clear beneﬁt of endovascular renal artery intervention
(ERAI) on renovascular disease progression or blood pressure control
compared with medical treatment. We wanted to analyze their impact on
the national trends in ERAI and open renal artery interventions (ORAI).
Methods: Nationwide Inpatient Sample was analyzed from 2007 to
2010 to identify patients undergoing ERAI or ORAI on yearly basis around
the publications of RCTs. Patient demographics, comorbidities, length of
stay, in hospital complications, and mortality were compared among
ERAI and ORAI patients using c2 and independent t-test.
Results: 71,396 patients underwent renal artery interventions from
2007 to 2010. Sixty-nine thousand eight-hundred and four (97.7%)
ERAI and 1421 (2%) ORAI. One-hundred seventy-one (0.3%) had both
and were excluded. ERAI patients were older (71.5 6 10.8 vs 64.6 6
12.3 years; P < .001) and had higher incidence of comorbidities including
diabetes mellitus (32.2% vs 13.9%; P < .001), hypertension (45.5% vs
39.1%; P < .001), coronary artery disease (57.4% vs 28.1%; P <.001),
and obesity (5.5% vs 0.1%; P < .001). ORAI patients had higher incidence
of smoking (26.2% vs 15.6%; P < .001) and chronic obstructive pulmonary
disease (24.1% vs 19.2%; P < .001). The number of ERAI decreased by
53.5% (22,824 vs 10,593) from 2007 to 2010. This decline was progressive
with 10.3% (22824 vs 20482) decrease from 2007 to 2008, 22.3% (20482
vs 15905) from 2008 to 2009 and the most signiﬁcant decrease of 33.4%
(15905 vs 10593) from 2009 to 2010 corresponded with the publication
of ASTRAL and STAR. In contrast to the sharp decline in ERAI, only
15.7% (343 vs 289) decline was seen in ORAI from 2007 to 2010.
ORAI patients had longer hospital stay and higher in hospital complications
and mortality (Table).
Conclusions: There is a progressive decline in ERAI nationally corre-
sponding with publication of recent RCTs. The trend is signiﬁcant even
with all limitations including selection bias in these trials. There is a great
need and anticipation of a better designed RCT to look at the efﬁcacy of
ERAI for renal artery stenosis before abandoning it.
Table. Yearly national trends and comparison of endovascular and open
renal artery interventions
ERAI ORAI P valueIndex year
2007 22824 (32.7%) 343 (24.1%)
2008 20482 (29.3%) 421 (29.6%)
2009 15905 (22.8%) 368 (25.9%)
2010 10593 (15.2%) 289 (20.3%)Mean age, years 71.5 6 10.8 64.6 6 12.3 <.001
Mean hospital stay, days 4.1 6 5.4 9.9 6 7.6 <.001
In-hospital mortality 596 (0.9%) 109 (7.7%) <.001
Hemorrhage 785 (1.1%) 46 (3.2%) <.001
Pneumonia 45 (0.1%) 35 (2.3%) <.001
Cardiac complication 543 (0.8%) 94 (6.6%) <.001
Renal failure 253 (0.4%) 70 (4.9%) <.001
Infection 143 (0.2%) 25 (1.8%) <.001Scientiﬁc Session II: Dialysis
Elderly Patients Started on Hemodialysis with a Tunneled Dialysis
Catheter Have Similar Long-Term Survival after Arteriovenous
Fistula or Arteriovenous Graft Placement
Theodore H. Yuo, Rabih A. Chaer, Ellen D. Dillavou, Luke K. Marone,
Michel S. Makaroun. University of Pittsburgh, Pittsburgh, PaObjectives: SVS guidelines suggest dialysis through arteriovenous
ﬁstula (AVF) is associated with a survival advantage over arteriovenous graft
(AVG). However, AVF often require months to become functional,
increasing tunneled dialysis catheter (TDC) use in patients starting hemodi-
alysis (HD) with TDC. We sought to compare survival in patients with end-
stage renal disease (ESRD) based on HD access type.
Methods: Using US Renal Data System databases, we identiﬁed inci-
dent HD patients in 2005 and followed them through 2008. Initial access
type was assessed using USRDS data collection forms. Attempts at AVF and
AVG creation were identiﬁed by current procedural terminology codes.
Patients were divided into groups based on whether an attempt at AVF
or AVG was undertaken within 3 months after initiation of HD. Log-
rank tests were used for pairwise survival comparisons, stratiﬁed by age.
The primary outcome was vital status.
Results: We analyzed 46,672 patients who started HD in 2005 and
survived at least 3 months. TDC was the initial access for 80% of patients;
52% were 65 years or older. At 1 year, patients starting HD with AVF
had improved survival compared with patients who initiated HD through
TDC (88% vs 76%; P < .001) or through AVG (88% vs 83%; P < .001).
In patients over 65 who initiate HD with TDC, creation of AVF and
AVG are associated with identical survival (P ¼ NS), with both signiﬁcantly
better than continued HD through TDC (P < .001) (Fig).
Conclusions: Initiation of HD through AVF is associated with
improved survival compared with AVG and TDC, but is a small fraction
of ESRD patients. In patients over 65 that initiate HD through TDC, crea-
tion of AVF is not superior to AVG in terms of survival.
Fig.Creation of an Artiﬁcial Artery Using Adipose-Derived Stem Cells
(ASCs) and Small Intestine Submucosa (SIS)
Kathleen M. Lamba, Aleksandra Polichaa, Lily Changa, Masaya Jimboa, Ping
Zhanga, Babak Abaia, Dawn Salvatorea, Thomas Tulenkob, Paul DiMuzioa.
aThomas Jefferson University Hospital, Philadelphia, Pa; bCooper
University Hospital, Camden, NJ
Objectives: We have previously investigated the use of ASCs differen-
tiated toward an endothelial cell lineage in the creation of a tissue-engi-
neered vascular graft. In this study, we report progress toward adding
a medial layer to the artiﬁcial artery, composed of the same autologous
ASCs, but differentiated toward a smooth muscle cell (SMC) lineage.
Such a layer may improve the strength, endothelial function, and anti-
inﬂammatory properties of the conduit.
Methods: ASC isolated from vascular patients via peri-umbilical lipo-
suction were differentiated toward SMC lineage using transforming growth
factor-b1. Phenotypic evaluation included polymerase chain reaction and
immunoblot for SMC-speciﬁc markers (a-actin, calponin, myosin heavy
chain). Contractile function was evaluated using a collagen lattice gel. SIS
vascular scaffolds (Cook Biotech, Inc, West Lafayette, Ind) seeded with
ASC-SMC (outside surface) and ASC- endothelial cell (luminal surface)
were ﬂow conditioned over 5 days within a bioreactor (up to 9 dynes,
120% stretch). Cell morphology and retention was evaluated using confocal
microscopy.
Results: ASC newly acquired SMC message and protein markers
following in vitro culture in TGF-b1 medium, although myosin heavy chain
expression was only variably expressed after 2 weeks of differentiation,
